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Objective: use smartphone accelerometer, gyroscope, and GPS data to map pavement condition at the network level using Geographical Information System (GIS)
➢ The data used for this research was collected using two identical Android
smartphones with the same hardware characteristics and performance, software
(operating system), accelerometers, GPS characteristics, and accuracy.
➢ This case study was performed with one driver from the team using the same
vehicle to collect all the data (thus minimizing the differences in vehicles
suspension, types of tires, speed, etc., as well as different driving habits).
➢ The driver mounted the two identical Android smartphones (both with AndroSensor
installed) in the car and drove from Lindale, TX to the UT Tyler campus.
➢ Out of the 33 parameters being collected during the case study, the ones that were
fixed about the y-axis (see Figure 3) would be the best predictors of pavement
condition (i.e., fluctuations and outliers would indicate poor pavement). Therefore,
the two parameters that were collected in addition to the geolocation data (latitude,
longitude, and altitude) were:
➢ linear acceleration about the y-axis
➢ gyroscope rotational motion about the y-axis
➢ Because the acceleration and gyroscope data could be negative, the absolute
values were taken to highlight the outliers (i.e., potential location of poor pavement
condition) before importing to Geographic Information System (GIS) software.
Literature Review
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➢ Performance of a daily survey to verify the pavement roughness and the presence of
potholes/ distresses is an ideal practice for efficient pavement management.
➢ However, traditional testing methods are extremely expensive and beyond the technical
and financial capabilities of different state Departments of Transportation.
➢ Smartphones are accessible, reliable, affordable, and experience fast and continuous
development. They are able to record the information necessary to analyze pavement
condition on a daily basis unlike the traditional surveys that are done at most once a year.
➢ Data can be collected, consolidated, analyzed, and translated into roughness for pavement
monitoring and management as well as for distress identification, geolocation, and severity
analysis for fast pavement corrective maintenance prioritization and planning.
➢ With the geolocation of pavement in poor condition, maps can be created using geographic
information system (GIS) tools to show DOT’s where funding should be allocated, and
which roadway segments require attention.
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➢ Light sensor values
➢ Ambient magnetic field values
➢ Device orientation
➢ Proximity sensor readings
➢ Pressure sensor (barometer)
➢ Relative humidity sensor
➢ Temperature readings
➢ Battery status, voltage, and 
temperature
➢ Sound level meter in decibels
➢ Since the collection of this data, a customized app has been developed by the team, which can be 
installed on different smartphones (e.g., Apple and Android) for the purpose of data collection and 
analysis. 
➢This app records latitude, longitude, speed, linear acceleration, accelerometer, and gyroscope readings.
➢The orientation of the device directly influences the x, y, and z values reported by the accelerometer. 
Standard orientation can be seen in Figure 3. If the device is stationary in standard orientation, the ideal 
values of the accelerometer are shown below in Table 2.
Table 2. Ideal accelerometer values when the device is in the orientation shown in Figure 3
➢The user interface for the second version of this app (Version 1.x)  can be seen below.  
(a)                                                       (b)                                        (c)
Figure 4. Application user interface in light mode (a), dark mode (b), design view (c).
Table 1. Data exported from AndroSensor app
Figure 2. AndroSensor
App icon 
Figure 4. Context map showing 
area of study 
➢Based on the map above map one can 
conclude that attention is needed along 
Loop 323. The City of Tyler should 
investigate the condition of this stretch of 
pavement and address the need for repair.
➢Based on the map above the areas of concern seem 
to be at traffic intersections where stopping is 
occurring. N Northeast Loop 323 and E Northeast 
Loop 323, and E Northeast Loop 323 and Mineola 
Hwy are two intersections where the City of Tyler 
should investigate the condition of the pavement.
